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Public Summary: 

Choroid plexus epithelial cells (CPECs) have essential developmental and homeostatic roles related to the CSF and blood-CSF barrier

they produce. Accordingly, CPEC dysfunction has been implicated in many neurological disorders, such as Alzheimer's disease, and

transplant studies have provided proof-of-concept for CPEC-based therapies. However, such therapies have been hindered by the

inability to expand or generate CPECs in culture. We used the growth factor BMP4 to generate dCPECs from human ESC-derived

neuroepithelial cells. These findings demonstrate BMP4 sufficiency to instruct CPEC fate, expand the repertoire of stem cell-derived

neural derivatives in culture, and herald dCPEC-based therapeutic applications aimed at the unique interface between blood, CSF, and

brain governed by CPECs. These studies could allow imporved understanding of how diseases such as Alzheimer's develop and

potentially lead to new cell-based therapies for such diseases.

Scientific Abstract: 

Choroid plexus epithelial cells (CPECs) have essential developmental and homeostatic roles related to the CSF and blood-CSF barrier

they produce. Accordingly, CPEC dysfunction has been implicated in many neurological disorders, such as Alzheimer's disease, and

transplant studies have provided proof-of-concept for CPEC-based therapies. However, such therapies have been hindered by the

inability to expand or generate CPECs in culture. During development, CPECs differentiate from preneurogenic neuroepithelial cells and

require bone morphogenetic protein (BMP) signaling, but whether BMPs suffice for CPEC induction is unknown. Here we provide

evidence for BMP4 sufficiency to induce CPEC fate from neural progenitors derived from mouse embryonic stem cells (ESCs). CPEC

specification by BMP4 was restricted to an early time period after neural induction in culture, with peak CPEC competency correlating

to neuroepithelial cells rather than radial glia. In addition to molecular, cellular, and ultrastructural criteria, derived CPECs (dCPECs) had

functions that were indistinguishable from primary CPECs, including self-assembly into secretory vesicles and integration into

endogenous choroid plexus epithelium following intraventricular injection. We then used BMP4 to generate dCPECs from human ESC-

derived neuroepithelial cells. These findings demonstrate BMP4 sufficiency to instruct CPEC fate, expand the repertoire of stem cell-

derived neural derivatives in culture, and herald dCPEC-based therapeutic applications aimed at the unique interface between blood,

CSF, and brain governed by CPECs.
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